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Community Use Of Face Masks

And COVID-19: Evidence From
A Natural Experiment Of State
Mandates In The US

ABSTRACT State policies mandating public or community use of face
masks or covers in mitigating novel coronavirus disease (COVID-19)
spread are hotly contested. This study provides evidence from a natural
experiment on effects of state government mandates in the US for face
mask use in public issued by 15 states plus DC between April 8 and May
15. The research design is an event study examining changes in the daily
county-level COVID-19 growth rates between March 31, 2020 and May 22,
2020. Mandating face mask use in public is associated with a decline in

the daily COVID-19 growth rate by 0.9, 1.1, 1.4, 1.7, and 2.0 percentage-
points in 1-5, 6-10, 11-15, 16—20, and 21+ days after signing, respectively.
Estimates suggest as many as 230,000-450,000 COVID-19 cases possibly
averted By May 22, 2020 by these mandates. The findings suggest that
requiring face mask use in public might help in mitigating COVID-19
spread. [Editor’s Note: This Fast Track Ahead Of Print article is the
accepted version of the peer-reviewed manuscript. The final edited version
will appear in an upcoming issue of Health Affairs.]

ne of the most contentious issues

being debated worldwide in the

response to the novel coronavirus

disease (COVID-19) pandemic is

the value of wearing masks or
facial coverings in public settings.’ A key factor
fueling the debate is the limited direct evidence
thus far on how much widespread community
use would affect COVID-19 spread. However,
there is now substantial evidence of asymptom-
atic transmission of COVID-19.%* For example, a
recent study of antibodies in a sample of custom-
ers in grocery stores in New York State reported
an infection rate of 14% by March 29 (projected
torepresent nearly 2.1 million cases), which sub-
stantially exceeds the number of confirmed
COVID-19 cases.* Moreover, all public health
authorities call on symptomatic individuals to
wear masks to reduce transmission risk. Even
organizations that have not yet recommended
widespread community use of facial masks for

COVID-19 mitigation (i.e. everyone without
symptoms should use a face mask outside of their
home), such as the World Health Organization,
strongly recommend that symptomatic individ-
uals wear them.® Since mask wearing by infected
individuals can reduce transmission risk, and
because of the high proportion of asymptomatic
infected individuals and transmissions, there
appears to be a strong case for the effectiveness
of widespread use of face masks in reducing the
spread of COVID-19. However, there is no direct
evidence thus far on the magnitude of such ef-
fects, especially at a population level.
Researchers have been reviewing evidence
from previous randomized controlled trials for
other respiratory illnesses examining mask use
and types among individuals at higher risk of
contracting infections (such as health care work-
ers or individuals in infected households). Sys-
tematic reviews and meta-analyses of such stud-
ies have provided suggestive, although generally
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weak, evidence.® The estimates from the meta-
analyses based on the randomized controlled
trials suggest declines in transmission risk of
influenza or influenza-like illnesses to mask
wearers, although estimates are mostly statisti-
cally insignificant possibly due to small sample
sizes or design limitations especially related to
assessing compliance.”” There is also a relation-
ship between increased adherence to mask use
specifically and effectiveness of reducing trans-
mission to mask wearers; in one randomized
study of influenza transmission in infected
households in Australia, transmission risk for
mask wearers was lower with greater adher-
ence.”? Further, the evidence is mixed from ran-
domized studies on types of masks and risk of
influenza-like illnesses transmission to mask
wearers; for example, a recent systematic review
and meta-analysis comparing N95 respirators
versus surgical masks found a statistically insig-
nificant decline in influenza risk with the N95-
respirators."

Positions on widespread facial mask use have
differed worldwide but are changing over time.
In the US, public health authorities did not rec-
ommend widespread facial mask use in public
at the start of the pandemic. The initially limited
evidence on asymptomatic transmission and
concern about mask shortages for health care
workforce and individuals caring for patients
contributed to that initial decision. On April 3,
2020, the Centers for Disease Control and Pre-
vention (CDC) issued new guidance advising all
individuals to wear cloth facial covers in public
areas where close contact with others is unavoid-
able, citing new evidence on virus transmission
from asymptomatic or pre-symptomatic individ-
uals.”? Guidelines differ between countries, and
some including Germany, France, Italy, Spain,
China, and South Korea have mandated use of
face masks in public.”*™

This study adds complementary evidence to
the literature on impacts of widespread commu-
nity use of face masks on COVID-19 spread from a
natural experiment based on whether states in
the US have mandated the use of face masks in
public for COVID-19 mitigation or not. Specifi-
cally, we identify the effects of mandating face
mask use in public on daily COVID-19 growth
rates based on differences in the timing and is-
suance of state mandates.

In the US, 15 states plus DC have issued man-
dates for face mask use in public between April 8
and May 15.We examine the effects of state man-
dates for use of face masks in public on the daily
COVID-19 growth rate using an event study that
examines the effects over different periods. We
also consider the impact of mandates for mask
use targeted only to employees in some work
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settings, as opposed to community-wide man-
dates. This evidence is critical as states and coun-
tries worldwide begin to shift to “reopening”
their economies and as foot traffic increases.
Mandating public use of masks has become a
socially and politically contentious issue, with
multiple protests and even acts of violence di-
rected against masked employees and those ask-
ing customers to wear face masks.” Face cover
recommendations and mandates are part of the
current set of measures, following earlier social
distancing measures such as school and non-
essential business closures, bans on large gath-
erings, and shelter-in-place orders being consid-
ered by states and local governments, especially
as regions of the country reopen. For example,
most recently, Virginia started its phase one re-
opening on May 22, 2020 and required everyone
in the state to wear face masks in public where
people congregate.”® Therefore, it is critical to
provide direct evidence on this question not only
for public health authorities and governments
but also for educating the public.

Study Data And Methods

pATA We collect information on statewide face
covering mandate orders from public datasets on
such policies and from searching and reviewing
all state orders issued between April 1 and May
21, 2020. Our study focuses on state executive
orders or directives signed by state governors
that mandate use. Recommendations or guide-
lines from state departments of public health are
not included as these largely follow the CDC
guideline and may not necessarily add further
information or impact. See online appendix A
for more detailed description of the data sources
and measuring the mandates."

States differ in whether they require their citi-
zens to wear face masks (covers) to limit COVID-
19 spread or not. Between April 8 and May 15,
governors of 15 states and the mayor of the Dis-
trict of Columbia (DC) have signed orders man-
dating all individuals who can medically tolerate
the wearing of a face mask do so in public set-
tings (e.g., public transportation, grocery stores,
pharmacies, or other retail stores) where main-
taining 6-feet of “social distance” may not always
be practicable; these 15 states also have specific
mandates requiring employees in certain profes-
sions to wear masks at all times while working.
Besides these 15 states and DC, 20 additional
states have employee-only mandates (but no
community-wide mandate) requiring that some
employees (e.g., close-contact services providers
like barber shops and nail salons) wear a face
mask at all times while providing services. The
face mask defined in these orders primarily re-
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fers to cloth face covering or non-medical masks.
The state orders strongly discourage the use of
any medical/surgical masks and N95 respira-
tors, which should be reserved for health care
workers and first responders. The orders also
clearly specify that the face masks are not a re-
placement for any other social distancing proto-
cols. Fifteen states have yet not issued public
or employee mandates. Further information on
dates is in appendix exhibit Al. Links to these
state orders are in appendixes D and E.”

The main model uses publicly available daily
county-level data of confirmed COVID-19 cases
starting on March 25 through May 21.° The data
covers all states plus DC, and the analytical sam-
ple includes 2,930 unique counties plus New
York City (five boroughs combined). See appen-
dix A for more detailed description of COVID-19
data.”

STATISTICAL ANALYSIs We employ an event
study, which is generally similar to a differ-
ence-in-differences design, to examine whether
statewide mandates to wear face masks in public
affect the spread of COVID-19 based on the state
variations noted above. This design allows us to
estimate the effects in the context of a natural
experiment: comparing the pre-post mandate
changes in COVID-19 spread in the states with
mandates to the states that did not pass these
mandates over time. The model tests whether
states issuing these mandates had differential
pre-trends in COVID-19 rates before they were
issued. This is a critical assumption of the validi-
ty of an event study that must be upheld under
testing. In addition, the model allows us to con-
trol for awide range of time-invariant differences
between states and counties such as population
density and socioeconomic and demographic
factors, plus time-variant differences between
states and counties such as other mitigation
and social distancing policies in addition to
state-level COVID-19 tests.

We estimate the effects of face cover mandates
on the daily county-level COVID-19 growth rate,
which is the difference in the natural log of cu-
mulative COVID-19 cases on a given day minus
the natural log of cumulative cases in the prior
day, multiplied by 100.*! This measure gives the
daily growth rate in percentage points.

The reference period for estimating the face
cover mandate effects is 1-5 days before signing
the order. We examine how effects change over
five post-periods: 1-5 days, 6-10 days, 11-15
days, 16-20 days, and 21+ days. The model also
tests for pre-trends over 6-10 days, 11-15 days,
and 16+ days before signing the mandate. For all
counties in the analytical sample, the main mod-
el includes daily data from March 31 (7 days
before the first state signed a face cover man-

date) through May 22. The models are estimated
by least squares weighted by the county 2019
population with heteroscedasticity-robust and
state-clustered standard errors.

As noted above, all of the 15 states plus DC that
mandate facial cover use in public also mandated
employee mask use. To assess the effects of em-
ployee face cover mandates, we estimate another
event-study model that focuses on the employee
face cover mandate as the policy intervention. In
this analysis, we exclude the 15 states plus DC
with both public and employee face cover man-
dates and focus on the 20 states with employee
only mandate and the 15 states without an em-
ployee mandate.

LIMITATIONS We are unable to measure facial
coveruse in the community (i.e. compliance with
the mandate). As such, the estimates represent
the intent-to-treat effects of these mandates, i.e.
their effects as passed, and not the individual-
level effect of wearing a face mask in public on
own COVID-19 risk. Related, we do not measure
enforcement of the mandates, which might af-
fect compliance. We also do not have data on
county-level mandates for wearing public-
face masks. In some states without state-level
mandates such as California,?* Texas,”® and
Colorado,* multiple counties have enacted such
mandates. These county-level mandates do not
bias the intent-to-treat estimates of effects of
state-level mandates as actually passed, but they
do add local-level heterogeneity not directly ac-
counted for in the model. We do examine the
robustness of estimates to excluding some of
these states. Finally, we are able to examine only
confirmed COVID-19 cases. However, there is
evidence of a higher infection rate in the com-
munity than confirmed cases.”

Study Results
EFFECTS OF MANDATES FOR FACE COVERING IN
puBLIc Supplemental exhibit 1 in the online ap-
pendix® plots the event study estimates of effects
of state mandates for face covering in public on
the county-level daily growth rate of COVID-19
cases with their 95% CIs, obtained from the
main regression model (in appendix B) using
county-level daily data from March 31 through
May 22;" appendix exhibit C1 (column 1) reports
the exact estimates.” The effects are shown over
five periods after signing the orders, relative to
the five days before signing (reference period).
Also shown are estimated differences in daily
COVID-19 growth rates between states with and
without the mandates over three periods before
the reference period.

Thereis a significant decline in daily COVID-19
growth rate after mandating facial covers in pub-
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lic, with the effectincreasing over time after sign-
ing the order. Specifically, the daily case rate
declines by 0.9, 1.1, 1.4, 1.7, and 2.0 percent-
age-points within 1-5, 6-10, 11-15, and 16-20,
and 21+ days after signing, respectively. All
of these declines are statistically significant
(p <0.05, or less). In contrast, the pre-trends
in COVID-19 case growth rates are small and
statistically insignificant.

We also project the number of averted COVID-
19 cases with the mandates for face mask use in
public by comparing actual cumulative daily
cases to daily cases predicted by the model if
none of the states had enacted the public face
cover mandate at the time they did (see details in
appendix B)."” The main model estimates suggest
that as many as 230,000-450,000 cases may
have been averted due to these mandates by
May 22. Estimates of averted cases should be
viewed cautiously and only as general approxi-
mations.

ROBUSTNESS CHECKS We estimate multiple ex-
tensions of the main event study model to assess
the robustness of estimates to different model
specifications and sample choices. These checks
start the event study on March 26, add flexible
controls for social distancing and state reopen-
ing measures, employee face mask use man-
dates, and county-specific time trends, and allow
time trends to vary by sociodemographic indica-
tors. Other checks use the mandate effective date
instead of signing date; use hyperbolic sine
transformation to account for O cases; include
states as the unit instead of counties; include
only urban counties; exclude some states with-
out state-level mandates but multiple counties
having local mandates. The detailed description
and results of these robustness checks are listed
in appendix C.” The results are robust across
these checks; effects are smaller when using
the effective date instead of the signing date,
which differ by about 2-3 days on average sug-
gesting earlier compliance, and when using
states as the unit of analysis. But the estimates
remain meaningful and statistically significant
in all checks.

EFFECTS OF EMPLOYEE ONLY FACE COVERING
MANDATES As noted above, we also directly as-
sess the effects of states mandating only that
certain employees wear face masks. Twenty
states issued employee only mandates but did
not issue public use mandates. We re-estimate
the event-study model described above for
this employee-only mandate including those
20 states (issued between April 17 and May 9)
and the 15 states without mandates and exclud-
ing the 15 states plus DC that issued the public
use mandates (plus the employee use mandates).
Supplemental exhibit 2" plots the event study
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estimates of changes in county-level daily
COVID-19 growth rates with the employee only
face cover mandates and their 95% CIs. All pre-
and post-mandate estimates are small and insig-
nificant. Overall, these results indicate no evi-
dence of declines in daily COVID-19 growth rates
with the employee-only mandates.

Discussion

Around the world, governments have been fight-
ing COVID-19 spread through a mix of policies
and mitigation measures such as schooland non-
essential business closures and shelter-in-place
orders. Some countries have also recommended
or mandated widespread community use of facial
masks as a mitigation measure. However, the
effectiveness of this measure is highly debated.
The debate and uncertainty are fueled by the
limited direct empirical evidence on the magni-
tude of effects of widespread face mask use in
public on COVID-19 mitigation. There is a critical
need for empirical evidence on the magnitude
of these effects from natural experiments.® This
evidence is especially relevant as governments
reopen their economies and loosen social dis-
tancing restrictions at times while new infec-
tions continue without a vaccine or widely acces-
sible and effective treatments in sight.

The study provides direct evidence on the ef-
fectiveness of widespread community use of face
masks from a natural experiment that evaluates
effects of state government mandates in the US
for face mask use in public on COVID-19 spread.
Fifteen states plus DC in the US have mandated
this use between April 8 and May 5. Using an
event study that examines daily changes in coun-
ty-level COVID-19 growth rates, the study finds
that mandating public use of face masks is asso-
ciated with a reduction in the COVID-19 daily
growth rate. Specifically, we find that the average
daily county-level growth rate decreases by 0.9,
1.1, 1.4, 1.7, and 2.0 percentage-points in 1-5,
6-10, 11-15, 16-20, and 21+ days after signing,
respectively.

These estimates are not small and represent
nearly 16-19% of the effects of other social dis-
tancing measures (school closures, bans on large
gatherings, shelter-in-place orders, and closures
of restaurants, bars, and entertainment venues)
after similar periods from their enactment.”
The estimates suggest increasing effectiveness
and benefits from these mandates over time.
By May 22, the estimates suggest that as many
as 230,000-450,000 COVID-19 cases may have
been averted based on when states passed these
mandates. Again, the estimates of averted cases
should be viewed cautiously as these are sensitive
to assumptions and different approaches for
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transforming the changes in the daily growth
rate estimates to cases.

The early declines in the daily growth rate over
5 days after signing the order are broadly consis-
tent with timing of effects of other social distanc-
ing measures such as business closures.?! While
the median incubation period is estimated to be
around 5 days,*® there is a wide range from 2.2
(2.5th percentile) days to 11.5 days (97.5th per-
centile) suggesting that for many individuals
symptoms may appear relatively early. Further,
individuals may become aware of the mandates
early through the governors’ briefings and relat-
ed media reports or may be anticipating them.

There is no evidence of differential pre-man-
date COVID-19 trends with respect to issuing
these mandates. The estimates represent the in-
tent-to-treat effects of the statewide face cover
mandates as passed, conditional on other na-
tional and local measures. In that way, the effects
are independent of the CDC national guidance to
wear facial masks issued on April 3. These effects
are robust to several model checks. The study
provides evidence from a natural experiment
on effectiveness of mandating public use of face
masks in mitigating COVID-19 spread.We find no
evidence for effects of states mandating employ-
ee face mask use, perhaps because many busi-
nesses themselves have been requiring their
employees to wear masks.”*® In that sense, man-
dating employee mask use may be reinforcing
what many businesses are already choosing to
do on their own.

While the intent-to-treat estimates are of inter-
est for understanding the effectiveness of these
policies in limiting COVID-19 spread at the com-
munity and population level, understanding
how their effects change with compliance and
enforcement strategies is important for design-
ing effective policies. Our study builds the first
step in estimating the overall effect of these poli-
cies as enacted. However, these policies vary in
their strictness and consequences of noncompli-
ance. The mandates generally require wearing
a face mask in public whenever the social dis-
tance cannot be maintained. Some states (such
as Delaware, Maryland, Massachusetts, and
Maine) clarify what “public” areas are, for exam-
ple indoor space in retail establishments, out-
door space in busy parking lots and waiting areas
for take-out services, semi-enclosed areas, such
as in public transportation stops, and enclosed
space, such as in taxis and other public transpor-
tation means. The language on enforcement and

penalties for non-compliance also vary. In some
states such as Delaware, Hawaii, Maryland, and
Massachusetts, the face mask orders state that
they have the force and effect of law, with a willful
violation subject to a criminal offense with pen-
alties. For example, the order in Maryland states
that “a person who knowingly and willfully
violates this order is guilty of a misdemeanor
and on conviction is subject to imprisonment
not exceeding one year or a fine not exceeding
$5,000 orboth”.* In contrast, the orders of some
other states such as Connecticut, Maine, and
Pennsylvania, while clearly mandating the wear-
ing of a face mask in public, do not appear to
clearly specify that violations of the order are
subject to criminal offense or penalties. Future
work should examine if and how differences in
strictness and enforcement modify the effects of
these mandates.

Compliance and enforcement may also differ
across contextual factors (such as other social
distancing measures, workforce distribution,
population demographic, socioeconomic, and
cultural factors). In that regard, it is important
to clarify that the suggested benefits from man-
dating face mask use are not substitutes for other
social distancing measures; the effects are con-
ditional on the other enacted social distancing
measures and how communities are complying
with them. It is also important to extend the
evidence into additional measures of exposure
to the virus in the community as data become
available such as from serological testing for
antibodies. Finally, future work can examine ef-
fects on deaths, which lag cases and change not
only with number of cases but also with case
severity.

Conclusion

The study provides evidence that states in the US
mandating use of face masks in public had a
greater decline in daily COVID-19 growth rates
after issuing these mandates compared to states
that did not issue mandates. These effects are
observed conditional on other existing social
distancing measures and are independent of
the CDC recommendation to wear facial covers
issued on April 3. As countries worldwide and
states begin to relax social distancing restric-
tions and considering the high likelihood of a
second COVID-19 wave in the fall/winter,* re-
quiring use of face masks in public might help in
reducing COVID-19 spread. m

[Published online June 16, 2020.]

AUGUST 2020 39:8

Downloaded from HealthAffairs.org on June 17, 2020.
Copyright Project HOPE—The People-to-People Health Foundation, Inc.

For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.

HEALTH AFFAIRS

5



covib-19

6 HEALTH AFFAIRS

NOTES

1 Feng S, Shen C, Xia N, Song W, Fan
M, Cowling BJ. Rational use of face
masks in the COVID-19 pandemic.
Lancet Respir Med. 2020;8(5):
434-6.

2 Furukawa NW, Brooks JT, Sobel J.

Evidence Supporting Transmission
of Severe Acute Respiratory Syn-
drome Coronavirus 2 While Pre-
symptomatic or Asymptomatic.
Emerg Infect Dis. 2020;26(7).

3 Mizumoto K, Kagaya K, Zarebski A,

Chowell G. Estimating the asymp-
tomatic proportion of coronavirus
disease 2019 (COVID-19) cases on
board the Diamond Princess cruise
ship, Yokohama, Japan, 2020.
Eurosurveillance. 2020;25(10):
2000180.

4 Rosenberg ES, Tesoriero JM,

Rosenthal EM, Chung R, Barranco
MA, Styer LH, et al. Cumulative in-
cidence and diagnosis of SARS-CoV-
2 infection in New York. MedRxiv
[serial on the Internet]. 2020 May
29 [cited 2020 Jun 9]. Available
from: https://www.medrxiv.org/
content/medrxiv/early/2020/05/
29/2020.05.25.20113050.full.pdf

5 World Health Organization. Advice

on the use of masks in the context of
COVID-19: interim guidance [Inter-
net]. Geneva: World Health Organi-
zation; 2020 Apr 6 [cited 2020 Jun
9]. Available from: https://apps
.who.int/iris/handle/10665/331693

6 Greenhalgh T, Schmid MB,

Czypionka T, Bassler D, Gruer L.
Face masks for the public during the
covid-19 crisis. BMJ. 2020;369:
ml1435.

7 Brainard JS, Jones N, Lake I, Hooper

L, Hunter P. Facemasks and similar
barriers to prevent respiratory ill-
ness such as COVID-19: A rapid sys-
tematic review. MedRxiv [serial on
the Internet]. 2020 Apr 6 [cited
2020 Jun 9]. Available from: https://
www.medrxiv.org/content/10.1101/
2020.04.01.20049528v1

8 Jefferson T, Jones M, Al Ansari LA,

Bawazeer G, Beller E, Clark J, et al.
Physical interventions to interrupt
or reduce the spread of respiratory
viruses. Part 1—Face masks, eye
protection and person distancing:
systematic review and meta-analysis.
MedRxiv [serial on the Internet].
2020 Mar 30 [cited 2020 May 31].
Available from: https://www
.medrxiv.org/content/10.1101/
2020.03.30.20047217v2.

9 Xiao J, Shiu EYC, Gao H, Wong JY,

Fong MW, Ryu S, et al. Nonphar-
maceutical measures for pandemic
influenza in nonhealthcare settings—
personal protective and environ-
mental measures. Emerg Infect Dis.
2020;26(5):967-75.

10 Maclntyre CR, Cauchemez S, Dwyer

DE, Seale H, Cheung P, Browne G,
et al. Face mask use and control of
respiratory virus transmission in

AUGUST 2020 39:8

n

12

13

15

16

17

18

households. Emerg Infect Dis. 2009;
15(2):233-41.

Long Y, Hu T, Liu L, Chen R, Guo Q,
Yang L, Cheng Y, et al. Effectiveness
of N95 respirators versus surgical
masks against influenza: A system-
atic review and meta-analysis. J Evid
Based Med. 2020;13(2):93-101.
Centers for Disease Control and
Prevention. Recommendation re-
garding the use of cloth face cover-
ings, especially in areas of signifi-
cant community-based transmission
[Internet]. Atlanta (GA): CDC; [page
last reviewed 2020 Apr 3; cited 2020
Jun 9]. Available from: https://
www.cdc.gov/coronavirus/2019-
ncov/prevent-getting-sick/cloth-
face-cover.html

Pleitgen F, Schmidt N. Germans face
fines of up to $5,000 as wearing a
face mask becomes mandatory. CNN
[serial on the internet]. [Updated
2020 Apr 27; cited 2020 Jun 9].
Available from: https://www.cnn
.com/2020/04/27 /europe/
germany-face-mask-mandatory-grm-
intl/index.html

Bostock B. France has made wearing
face masks compulsory in public,
while maintaining a controversial
ban on burgas and nigabs. Business
Insider [serial on the internet]. 2020
May 11 [cited 2020 Jun 9]. Available
from: https://www.businessinsider
.com/france-face-masks-
compulsory-burqas-niqabs-banned-
criticism-muslims-2020-5

Duncan C. Coronavirus: Spain makes
face masks compulsory on public
transport as country begins to ease
strict lockdown. The Independent
[serial on the internet]. 2020 May 2
[cited 2020 Jun 9]. Available from:
https://www.independent.co.uk/
news/world/europe/coronavirus-
face-masks-spain-public-transport-
lockdown-pedro-sanchez-a9496031
.html

Which countries have made wearing
face masks compulsory? Al Jazeera
News [serial on the Internet]. [Up-
dated 2020 May 29; cited 2020 May
31]. Available from: https://www
.aljazeera.com/news/2020/04/
countries-wearing-face-masks-
compulsory-200423094510867.html
Morning Briefing. Tensions Over
Masks, Social Distancing Lead To
Violent Altercations, Shooting
Death, Pipe Bomb Threats. Kaiser
Health News [serial on the Internet].
2020 May 5 [cited 31 Jun 9]. Avail-
able from: https://khn.org/
morning-breakout/tensions-over-
masks-social-distancing-lead-to-
violent-altercations-shooting-death-
pipe-bomb-threats/

Commonwealth of Virginia. Office of
the Governor, Executive Order
Number 63 (2020) [Internet].
Richmond (VA): The Office; 2020
May 26 [cited 2020 Jun 9]. Available

Downloaded from HealthAffairs.org on June 17, 2020.
Copyright Project HOPE—The People-to-People Health Foundation, Inc.
For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.

20

21

22

23

24

25

26

27

from: https://www.governor
.virginia.gov/media/governor
virginiagov/executive-actions/EO-
63-and-Order-Of-Public-Health-
Emergency-Five---Requirement-To-
Wear-Face-Covering-While-Inside-
Buildings.pdf

To access the appendix, click on the
Details tab of the article online.
Github. An ongoing repository of
data on coronavirus cases and deaths
in the U.S. (New York Times).
Github [serial on the Internet]. 2020
[cited 2020 Apr 28]. Available from:
https://github.com/nytimes/covid-
19-data

Courtemanche C, Garuccio J, Le A,
Pinkston J, Yelowitz A. Strong Social
Distancing Measures In The United
States Reduced The COVID-19
Growth Rate. Health Aff (Millwood).
2020 May 14. [Epub ahead of print].
Face Masks to Become Part of Life in
California, but the Rules Vary. NBC
Los Angeles [serial on the Internet].
2020 May 8 [cited 2020 Jun 9].
Available from: https://www.nbc
losangeles.com/news/local/
california-face-mask-rules-corona
virus-covid-19/2359246/

Nix MG, Huebinger J, Segura O Jr.
Face Covering Guidelines for Busi-
nesses Operating in Texas. Holland
& Knight Law Firm Alerts [serial on
the Internet]. 2020 Apr 30 [cited
2020 Jun 9]. Available from: https://
www.hklaw.com/en/insights/
publications/2020,/04/face-
covering-guidelines-for-businesses-
operating-in-texas

Sebastian M. These Colorado cities
and counties require masks be worn
in public places. Denver Post [serial
on the Internet]. 2020 May 4 [cited
2020 May 31]. Available from:
https://www.denverpost.com/
2020/05/04/colorado-denver-mask-
required-orders/

Bendavid E, Mulaney B, Sood N,
Shah S, Ling L, Bromley-Dulfano R,
et al. COVID-19 Antibody Seroprev-
alence in Santa Clara County,
California. MedRxiv [serial on the
Internet]. 2020 Apr 14 [cited 2020
May 31]. Available from: https://
www.medrxiv.org/content/10.1101/
2020.04.14.20062463v2

Lauer SA, Grantz KH, Bi Q, Jones
FK, Zheng Q, Meredith HR, et al.
The Incubation Period of Coronavi-
rus Disease 2019 (COVID-19) From
Publicly Reported Confirmed Cases:
Estimation and Application. Ann
Intern Med. 2020;172(9):577-82.
Peterson H. Walmart is now requir-
ing all US employees to wear face
masks and will encourage customers
to wear them while shopping.
Business Insider [serial on the In-
ternet]. 2020 April 17 [cited 2020
Jun 9]. Available from: https://
www.businessinsider.com/
walmart-requires-face-masks-



28

workers-urges-shoppers-to-wear-
them-2020-4

Rice B. Costco, Delta, United: List of
businesses requiring employees or
customers to wear face masks. En-
quirer [serial on the Internet]. 2020
May 1 [cited 2020 May 27]. Available
from: https://www.cincinnati.com/
story/news/2020/05/01/face-
masks-chipotle-walmart-sams-club-
among-businesses-requiring/

29

3055849001/

State of Maryland, Executive De-
partment. Order of The Governor of
The State of Maryland Number 20-
04-15-01 [Internet]. Annapolis
(MD): State of Maryland; 2020 Apr
15 [cited 2020 Jun 9]. Available
from: https://governor
.maryland.gov/wp-content/uploads/
2020/04/Masks-and-Physical-
Distancing-4.15.20.pdf

30 Sun LH. CDC director warns second

wave of coronavirus is likely to be
even more devastating. Washington
Post [serial on the Internet]. 2020
Apr 21 [cited 2020 Jun 9]. Available
from: https://www
.washingtonpost.com/health/2020/
04/21/coronavirus-secondwave-
cdcdirector/

AUGUST 2020 39:8

Downloaded from HealthAffairs.org on June 17, 2020.
Copyright Project HOPE—The People-to-People Health Foundation, Inc.
For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.

HEALTH AFFAIRS

7




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.10000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.25
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.25
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.10000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.25
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.25
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [864.000 1296.000]
>> setpagedevice


